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MANAGEMENT OF HONEYBEE COLONIES FOR POLLINATION 
IN CAGES 
by WILLIAM P. NYE 
The use of bees for pollination is extending in various directions, 
and each extension brings with it new problems to be solved. Infields 
and orchards, the main problem may be to get the bees to visit all the 
flowers. In a small plot, this can be ensured by enclosing the plot 
and a hive of bees in a cage, but special steps are then needed to 
ensure the well-being of the bees. In this article Mr. Nye, who is 
on the staff of the Entomology Research Division of the United 
States Department of Agriculture, describes the colony management 
necessary. The work was done at Logan, Utah, in co-operation 
with Utah Agricultural Experiment Station. 
In pollination studies at Logan, Utah, colonies of honeybees are 
commonly used in large cages for controlled pollination of forage legumes 
and vegetable plants. A lO-frame colony is used for legumes, but a 
4-frame nucleus is adequate for vegetable plants such as carrots and 
onions. 
One disadvantage of using honeybees is the high mortality they 
suffer when space, food or water is limited,. When confined to cages, many 
of the bees fly to the corners and beat themselves against the sides and top 
of the plastic screen. The habit of' fighting the cage' is most serious for the 
first few days of confinement, but it never entirely disappears. Colonies 
provided with ade$luate food and water can rear brood continuously and 
thus maintain a high enough population to pollinate the plants enclosed 
within the cage. • 
Periodical addition of combs of pollen or cakes of pollen supplement 
is essential if caged colonies are to maintain brood rearing. Caged colonies 
deprived of pollen are unable to feed larvae, and they will cease working 
the blossoms efficiently, even though eggs and sealed brood are still 
present. 
In some experiments with bees confined in cages, different levels of 
pollination were achieved according to . whether the bees were confined 
continuously or only intermittently. The mortality rate was highest in 
the colonies confined continuously. However, the question arises whether 
bees alternately confined and allowed free flight will contaminate the 
plants in the cage with pollen collected during periods of free flight. 
According to Butler and Haighl, bees clean themselves overnight in the 
hive and do not carry viable pollen to flowers the next day. Their research 
was done with white and red radish (Raphanus sativus), Brussels sprouts 
(Brassica oleracea var. gemmifera) and spring cabbage (B. oleracea var. 
capitata). More research will have to be done on other crops before 
intermittent confinement of colonies can be recommended for all pollina-
tion work in which cages are used for genetic isolation. 
Whether colonies are placed in cages intermittently or continuously, 
they should be provided with water to pennit the bees to regulate hive 
temperatures and care properly for their brood. An inverted type of 
feeder should be used for water. The dispenser should be washed and 
38 
fresh water supplied twice a week, to prevent the spreading of nosema 
disease. 
Pollen, or pollen supplemented with another suitable protein material, 
should be continuously available in the hives. Pollen is best obtained by 
trapping it from colonies located near good pollen sources. The trap 
forces the bees to pass through a double piece of 5-mesh hardware cloth 
that scrapes the pollen pellets from their legs3• The pollen drops into a tray 
from which it can be harvested every few days and stored until needed. 
The trapped pollen is prepared into a substance acceptable to the 
bees by mixing it with sugar syrup (2 parts sugar to 1 part water) until a 
smooth, dough-like paste is formed4. For a lO-frame colony, a 1- to 2-lb. 
cake should be placed directly over the brood area and covered with 
waxed paper to prevent drying. Additional pollen should be added when 
about three-fourths of the pollen cake has been consumed. About t 
to 1- lb. of pollen cake is adequate for a 4-frame nucleus (Fig. 1). If the 
Fig. l.~Pollen cake spread on waxed paper, ready to be placed on the top bars of tI-: ::: 
frames 
pollen supply is limited, a blend of 25 % pollen and 75 % expeller-processed 
soya-bean flour (fat content 5-7 %) may be used. This blend is nearly as 
acceptable to the bees as pure pollen, and seems to be effective for brood 
rearing. 
When trapped pollen is not available, a substitute may be used . 
Haydak2 developed a material consisting of 3 parts soya-bean flour, 1 
part dried brewer's yeast, and 1 part dried skimmed milk. According to 
( 
(' 
39 
Haydak, addition of 10 % dried egg yolk and 10 % fmely ground com-
mercial casein improves the food value. The substitute is not accepted as 
readily as the pollen or the blended pollen and soya-bean mixture, and 
appears to be inferior for brood-rearing purposes. 
Pollen can also be provided in combs taken from other colonies. 
This procedure may however cause the spread of disease, and it also calls 
for storage of combs likely to be needed elsewhere. . 
Generous honey reserves should be continuously maintained in the 
hives while the bees are in the cage. The easiest way to feed the bees is to 
replace empty combs with frames of honey from disease-free apiaries. 
When disease-free combs are not available, sugar syrup may be fed by one 
of three methods: 
1. Outside feeder attached to the hive entrance; 
2. I-gallon honey can, with a few nail holes in the top, inverted over 
the top bars of the frames; 
3. Division-board feeder in the hive in place of a comb. 
The division-board feeder (Fig. 2) is probably the most satisfactory of 
the three. 
Fig. 2. Pollen cake in place, and division-board feeder being filled with syrup 
Colonies should not be left in cages any longer than is essential to 
pollinate the crop. If further pollination is necessary after the colony has 
been removed, it is best to wait a few days until more bloom is available 
in the cage before using a fresh colony. 
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